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Pabouas nporpamma

1o XuMuu. YTi1yOJaeHHbIH ypOBEHb

s yaanuxest 10-11 kmaccos

CocraBneHa Ha ocHOBe (eiepaibHOIl padoueil MporpaMMspl 10 y4eOHOMY MpEeIMETy XUMMS,
yTBepxkAEHHON npruka3zoM Munnpocseuienust Poccun ot «18» 05. 2023 r. Ne 371.

Cpoxk peiicTBUsSI MPOrpaMMbl — /10 BHECEHHSI M3MEHEHHNH B (pegepaibHyI0 padouyro
NporpamMmy 1o npeaMeTy WJI4 10 NPUHATUS HOBOIi (peaepabHOI padoyeil MporpaMmbl
10 NnpeaMery.

IIpu otrcyTcTBUM U3MEHEHUH B (penepanbHOI paboyeil mporpaMme nporpamMma AencTByeT 0e3
€XXETr0JHOr0 NePeCMOTPa, MOBTOPHOTO PACCMOTPEHUS, COTJIACOBAHUS U YTBEPKICHHUS.
IToBTOpHOE pPacCCMOTpPEHHUE, COTIIACOBAHUE U YTBEPKIECHUE TPOBOAATCS TOIBKO IIPU BHECEHUU
U3MEHEeHUH B deaepanbHylo padouyro mporpaMMy 1o npeaMeTy WM MPU NPUHATHH HOBOM
benepanbHON paboueil MpPOrpamMMBbl.

Cankr-IlerepOypr
2026



HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
cragmapre COO, c¢ yuérom KoHmenumm mnpenomaBaHusi y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uibHOrO O0O0y4YeHHUs, MPU3BAHO OOECHeuYnTh O00IIEe00pa30BaATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIHUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbpTaToB OOy4eHHs W TpeOOBaHMI K YpPOBHIO MOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uH(pOpPMAMOHHO-METOANYECKAs, peanu3aluus KOTOpol oOecrieunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHUHU, OOIIell cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOIIUXCS CPEACTBAMU TMIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

® OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUMIIOB CTPYKTYPUPOBAHUSI U TOCJIEAOBATEIBLHOCTH
M3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M Ka4ECTBEHHBIX €ro
XapaKTepUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYEHUST XUMUU:

® YCTaHABJIMBAET WHBAPUAHTHOE MPEIAMETHOE COAEpKaHue, 00s3aTeIbHOe
JUIST W3Y4YeHUs B paMKax OTACNBbHBIX MPOPUICH, NpeaycMaTpUBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1aéT MPUMEPHOE pacIpenesecHre y4eOHOr0 BpeMEHH, PeKOMEHyeMOTO IS
U3YYEHUS OTIEIBHBIX TEM;

® [IpeasiaracT MPUMEPHYIO TIOCIEJOBATEIBHOCTh HU3YYEHHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e aéT METOAUYECKYI0 MHTEPHPETALHNIO LIeJIel U 3a7a4 U3y4eHUs IpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBLHOW XapaKTEPUCTHKU
IUIAaHUPYEMBIX — PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30oBaTeiIbHOM
POrpaMMBI CpEeIIHEro oO1ero o0OpazoBaHus (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakXke€ € Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIPeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a mpeiesiaMi yCTaHOBJICHHOM MPOTPaMMOi TT0 XMMUHU 00s3aTEILHON
(MHBapHaHTHOW) COCTAaBIIOIIEH coAepKaHUs YYEOHOro mnpeamera «XUMUs»
0CTaéTCsl BO3MOXKHOCTh BBIOOPA €ro BApUAaTUBHON COCTABJISIONICH, KOTOPas T0JKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO Mpoduis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHUCTEME
nuddepeHIUpoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIyOJNEHHOrO U3yYEHHs HamlpaBleH Ha peajiu3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOLUIUM 3TallOM MOJIYYeHHs] XMMHUUECKOTo 00pa30BaHus
B paMKax H3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JYCLUUIUIMH B By3aX U OpraHu3alusX CpeHero mpodecCcruoHalIbHOr0o 00pa3oBaHusl.
B 31011 CBSI3M M3yUyeHue npeaMera « XuMHush» OpUEHTUPOBAHO MTPEUMYILIECTBEHHO Ha
paciiupeHre U yriayOJeHHe TEeOpeTUYECKOW U MPaKTUYEeCKOW MOATOTOBKU
OOy4JaronInXcsi, BHIOPABIIMX OMPEASIEHHBIA MPOPMIb 00yUeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUs] XUMHUYECKOro 00pa3oBaHUs B
OpraHu3anusx MnpopeccuoHaibHOrO oOpa3oBanus. Hapsany c¢ 3TuMm, B cBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeasLHOM MPOTPAMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MpeMeTa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELIECHUE 3a]1ad BOCHUTAHUS U COLMAIBHOIO
pa3BUTUs OOydJarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIICMHTEIUICKTYyaIbHbIX
YMEHUHM, YMEHHHM paluoHANIM3aluu y4eOHOTO Tpyda M OO0OOMIEHHBIX CIIOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCUUILITMHAPHBINA, HAIIPEAMETHBINA XapaKTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxkenust GI'OC COO o paznuuusx 6a30BOro U yriry0aEHHOTO ypOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJy4YaeT OIpENeIEHHOE TEOPETUUYECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIyOIeHUs IPEICTaBICHUN O CTPOCHUHN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa U llepmonnueckoid cCHCTEMBl XUMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue THUIIOB peakuuid JOMOJHSAETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XuMHUH IIpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHMM K OOIIell cucTeMe MpeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akUEHT OylIeT chenaH Ha OOIIHOCTh METOJOB IO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, JJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUH BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHHs] XUMUYECKOM OpraHn3aliy KIETKH KaKk OMOJIOrMYeCKON CHCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMsI CYIIHOCTH IPOLECCOB (POTOCHMHTE3a, JIbIXaHU,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOT'O M CpEIHEro 001ero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BEeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenne 3Toi 3anaun Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHHE NPEJICTABICHUN: O MATEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poid B O0ECIeYeHHH
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJIONOIL30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpelIe;

® OCBOCHME CHUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaJIbHbIX
MOHATHM, 3aKOHOB M TEOPUH XMMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKLHU, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 00IuX
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (hopmupoBanue y oOydJarommuxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBACHEHHUS
KJIIOYEBBIX e U MpoOJeM COBPEMEHHOM XHUMHUH, JJIsl OOBSICHEHUS WU



MPOTHO3UPOBAHUSI SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEPEpadOTKOM BEIIECTB;

e yrayOJeHue NpeCTaBICHUI O HAYyIHBIX METO/IaX MO3HAHMS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHWHA, HMMCIOIIMX MECTO B TMPHUPOJIES, B
MPaKTUYECKOMN JACSITEIIbHOCTU U TOBCEAHEBHOM JKU3HU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE IEIH U 3a]1auH, KaK:

® BOCIUTaHHWE YOEKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

® pa3BUTUE MOTHBAIMM K OOYYEHHUIO W TO3HAHMUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHUIO  HA  OCHOBE  YCBOCHUS
OO0IIIEYeIIOBEYECKUX IIEHHOCTEH;

® pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCcCHOHATBHON U OO0LIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

e (opmMupoBaHHE YMEHUW W HABBIKOB Pa3yMHOIO MPUPOJIOTOIL30BAHMUS,
Pa3BUTHE IKOJIOTHYECKOMN KYJIbTYPhI, IPUOOPETEHNE OMBbITa O0IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctapisgetr 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUH.

[TpenmMeT 1 3HaYEHNE OPraHUYECKON XUMHUH, PEACTABICHHUE O MHOT000pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpPraHUYECKUX COeNMHEHUSIX. THIbI THOpUIN3aIlui AaTOMHBIX OpOUTaNIel yriiepoa.
Mexanu3mbl  00pa3oBaHHS KOBAJCHTHOM CBsi3u (OOMEHHBII W JOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHUs aTOMHBIX oOpOHUTaledl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexTpodue.

Teopuss crTpoeHuss oOpraHudeckux coeauHeHun A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl nM30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpOHHBIE 3PPEKTHI B MOJIEKYJIaX OPrAaHUYECKUX COCTMHEHUH (MHIYKTUBHBIN U
ME30MEpHBIN 3PP EeKThI).

[IpencraBnenne o kinaccupukaMu oOpraHuyeckux BeriecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB M MX MPEBPALLICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OpraHUYECKUX BEIIECTB U MaTEpHallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJIENEeH MOJIEKYJ OpPraHUYECKUX
BEILIECTB.

YraeBoaopoasl.

Anxanel. ['omonorndeckuil psij ankaHoB, oOmas ¢popMylia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
aJIKaHOB.



XHWMUYECKUE CBOMCTBA QJIKAHOB: pPEAKUMU 3aMEIICHUs, H30MEpU3aluH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. llpencrasinenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmysna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(MKJIOTIEHTaH, MUKJIOTEKCaH) IMKI0aTKaHOB. CIIOCOOBI MOTYyYeHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHHE MOJICKYJI AIKEHOB, SP>-TUOpHAN3ALMS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBia3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepusauu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AIEKTPOHHOTO CTPOCHUS U XUMHUYECKHX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKWHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUN IMPUCOETUHEHHUS, TUMEPU3ALNHI U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CrOCOObI MOMyUYEeHUS] U TPUMEHEHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOIOB: PEAKLMU 3aMEICHUS] B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PpPaTUKaIOB, KapOOKCUIIbHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIEBOJOPOAOB (PACTBOPUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO/ia B OPraHMUECKUX BELIECTBAX, OJYUEHHUE STUIICHA U U3yYEHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaime opranuyeckue coeJHHEHUS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa U kinaccudpukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEaKLIUK 3aMEILICHUS], B3AUMOICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienne o MexaHU3Me peakuii HyKJIeo(GuiIbHOro 3aMmenienus. JleiictBue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHUs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
OeHzoapHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMosornueckuil psia, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nvecKkue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB >KUPOB, COACPIKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHUE B npupoje. PoTOCHUHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. llpuMmeHeHue TIIIOKO3bl, €€
3HAYCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MUYECKHEe CBOWCTBA KpaxMala W LEJUTIOJIO03bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJbl HM3YYEHHUS BEUIECTB M HX MpPEeBpalICHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEaKIMU Ha albJAeTH]bl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeiicTere kpaxmasua ¢ HOJ0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHMYECKUE MPOM3BOJHBIC amMmMuaka. Kimaccudukarys aMuHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIEC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJYyYeHUs] U TpUMEHeHHe anudarthuueckux amMuHOB. l[loiydenue aHwimMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIC IPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAluY, OOpa3oBaHWE TENTUIHOW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIIeHHEe OHKCICPUMEHTAIbHBIX 33Jlad [0  TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS U TTOJIMKOHACHCALIMS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIUMEPHI, OMOpa3naraeMble OJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU H/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peannsanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NULIEBBIE MNPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IWUTaHWI,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA
Teopernueckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHUeCKkuil aiemMeHT. M3oTonel. CTpoeHue
AIIEKTPOHHBIX 000JO0YEK aTOMOB, KBAHTOBBIC YMCIIA. DHEPreTHUYECKHUE YPOBHU U
noAypoBHH. AToMHBIe opOuTanu. Kinaccudukaius XUMHYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOUTAIISIM.
DNeKTPOHHBIE KOH(PUTYpAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTYpaIlid HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepunonnueckuit 3akoH u [lepronnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTHIX 1 CJIOKHBIX BELIECTB 10 TPYIIAM U IEpUOJaM. 3HAaUEHHE IEPUOUUECKOTO
3akoHa [[.1. MeHnpeneena.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTalndeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJIGHTHOW CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIN. DHEPTrUsl U JJIuHA CBI3U. [10IspHOCTD, HAIIPABICHHOCTh U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUM
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeIMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MOJIEKYJIpHOTO H  HEMOJICKYJIAPHOIO  CTPOEHMS.  THIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpPE, MOJISIpHAsl KOHUEHTpanusa. HaceieHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTaiuioruaparsl.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUAIILHEIC
Ha3BaHU OTJEJIBHBIX NPEACTABUTENECH HEOPTAHMYECKUX BEILIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH COXPAHEHUSI U MpPEBpalleHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTErneHb  OKHUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M HX MPEBpALICHUN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOM pEaKIMU M TMOJIOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crocoObl ModydeHus, (QU3NYEeCKUue |
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOpOIbl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumudeckue cBoiictBa. CepoBomopon, cyiabdumbl. Oxcun cepsi(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30THCTas U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. Dochunpt u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Okcun kpemuus(1V), KpemHHEBash KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYeK aToMoB MeTauioB. OOrue
dbusnyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mast xapakrepuctuka metamioB |IA-rpymnmer [lepuonnyeckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro coeauHeHud. AMQoTepHbIE CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTalioB noOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. Okcuabl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHeHuid. [lomydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U X IMPEBpaIlCHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorensy, «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJI0JIOTUU HAYYHOTO ucciieqoBanus. Hayunsie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIIbl U €ro NociaeAcTBus. Posib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib xumuu B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuérpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WK 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, MACChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHOM MAacCOBOMl JoJier
PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIICHTPAIIMHU BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  U3YyUYCHUM OOImed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHbIN (haKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KJacCu(UKaIus, MepUOIUIHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

dusukKa: MaTepusi, MUKPOMHP, MAaKPOMUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPT€TUUECKUN YPOBEHB, BEILIECTRO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHUIIBI U3BMEPEHUSI, CKOPOCTb, SHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJIbl, HYKIEMHOBBIE KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MTPOMBIIIJIEHHOCTbD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHUE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIME B OONIECTBE TIpaBWJIaMW W HOPMaMH TIOBEICHUS, HAJIHYNC
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJaroIuxcs B MPOIIECCe peaan3aluu 00pa3oBaTeIbHON ACSITENFHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTebHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMAIBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ICATEIBHOCTH MPU CO3TaHUH YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATEIIbHBIX 3a/1a4, BHIMTOTHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATU3E PA3IUIHBIX BUIOB YUCOHON ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpECa U M03HABATEIbHBIX MOTUBOB B IIOJIYYEHHUH U [TOCIIEAYIOIIEM aHAIN3E
uH(GOpMAaIIMU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh Ha MOPaJIbHO-HPaBCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE U TOCTYIKH CBOMX TOBApHUIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHUA [EHHOCTEH 370pOoBOro W 0Oe30macHOro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwi 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

NOHMMAaHUSA [EHHOCTH TPaBWJI HMHAWBHUIYATbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIOCH;

OCO3HAHMS TOCIEJACTBUNA W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOHM, TBOPUECKOM M  Jpyrux BHUIaX
JeSITeJIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPAaKTUUECKOMY M3YUYEHMIO MPOQPECCHil pa3aInyHOro pojaa, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY WHAMBHIYAJIbHON TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUH, UHTEPECOB U
noTpeOHOCTEH 00II1eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYLIECTBOBAHMS KU3HU Ha 3eMJI€;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHHUS
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMATIBHON CpEbL;



OCO3HAHUS HEOOXOJUMOCTH WCIIOJIb30BAHUSA JIOCTMIKEHUW XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
(OpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOI'O MBIIUJIEHUS, CO3[JaHUU LIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPYKAIOUIEM MHUPE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOSXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHU JJIE  COBPEMEHHOMU
UBWIN3ALMY: B €€ TYMaHUCTUYECKOW HAMTPABJICHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBHBIX MPOOIeEM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHUM MEIUIUHBI, OOCCIEYCHUH YCIOBUN
YCHENIHOTO TPY/Ja ¥ SKOJOTUYECKU KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIECTBa;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMbl€ 3HAHUS JJIs aHAJU3a U OOBSCHEHUS SBJIICHUN OKPYKAIOIIETO MUpA U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIEN0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C KU3HECHHBIMH IMMOTPEOHOCTSAMH;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeramnpeameTHble pe3ysbTaThl OCBOGHHUS MPOTPaMMbl IO XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOydarolmuxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATILHON KOMIIETECHITUN O0YJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JOoruvyecKune JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LEIU JEeATEeIbHOCTH, 3aJaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHHS OTISIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB M
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHNS — XUMHUCCKUN
3HaK (CHMBOJI) JIEMEHTA, XUMU4ecKkas (popmysa, ypaBHEHHE XUMUYECKON PEaKIun
— MpPU pelIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
M3Yy4aeMbIX BEILECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEILHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUSL.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MPEACTABIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTH;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uH(popMaIuen: MPUMEHITh MEXIpPeIMETHbIe ((PU3nYecKrue U MaTeMaTHUYeCKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BBICKA3bIBATh MIeH, OPMYINPOBATH CBOU MPEJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUel pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON PabOThI MO HCCIEIOBAHUIO CBOKCTB
U3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MPoeKTa, U (YOPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eCTBUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeias €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a7ady, BbIOUMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOcO0 HMX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOSHUS MTPOTPAMMBI IO XUMUU Ha YriyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT clienupruueckue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMEHEHUIO 3HAHWW B PA3JIMYHBIX Y4EOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYalMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/IaHUU HOBBIX MaTEpHUAaJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U IPUPOAHOMU CpeJie;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAaHMUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIICHUM; MPE/ICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA W Me30MepHBIN 3ddexti, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TepepadOTKN HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakinii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB JJISl MILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHaBIMBATh MPHUHAJJICKHOCTh M3YyUEHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBY MU CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COEIMHEHWH, JaBaTb MM Ha3BaHUA [0 CUCTEMATHYECKON
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3TWIEH, alleTWIEH, TOJIYOJ], TJIMLEPHH,
ATWIEHIJIMKONIb, (PEHOd, (QopMalblIerujl, aueTalbJeruj], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsI, OJIEMHOBAs, NAJIbBMUTUHOBAS KUCIIOTHI,
IJIMLUH, aJlaHUuH, MajibTo3a, (PYKTO3a, aHWINH, TUBUHUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa aist 00bSCHEHHS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XHMUYECKHE CBOWCTBA THUIHMYHBIX NPEICTaBUTENIEH PpA3JIMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: ATKAHOB, IIUKJIOATKAHOB, AJIKEHOB, AJIKa/INEHOB, aJTIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, /M- U  [OJINCAXapUIOB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b ~ MEXJYy HHUMU  ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

C()OPMUPOBAHHOCTh YMEHHUS TOATBEPKIaTh HAa KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJCHTHOMN CBS3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
IpUMEHEHHE IPOAYKTOB NEpepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHMSI IPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMH JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI [0 XUMUYECKUM (POpMYyIIam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTU YEJI0OBEKA, CBA3aHHOM ¢ IepepaboTKOIl BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHHE W M3YyYECHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
O6e3omacHoro oOpaleHusi ¢ BellecTBAaMU H J1a0OpaTOpHBIM 000OpPYIOBAaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0O/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€J1eCO00pa3HOTo MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuvecKas
XUMUSD OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDa,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUI MPUPOJIBI, O MECT€ W 3HAYCHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHWU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECICUCHHH PaAIllMOHAJIBHOTO IMPHUPOJIOIOIL30BaHUs, B
GOpMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TakXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOITHOU
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIIre NOHATHUS — XUMAYECKUM AJIEMEHT, aTOM, SIIPO aToMa, U30TOMIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alus aTOMHBIX OpOWTayieil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METAIMYecKas, BOJOPOJIHAs),
KpUCTaJUIMYeCKasg peleTka, XUMHYECKas pPeakius, pacTBOp, JJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJUTHYECKAs JTUCCOLMAIMS, CTENEeHb JAUCCOIMAIlUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaAKIINM, CKOPOCTh XUMUUYECKOM PEaKIIUM, XUMHUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJMTHYCCKON THUCCOIUAINH, TEPUOINICCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XHMMHWH, MUPOBO33PEHUECKHUE 3HAHUS, JICKAIE€ B OCHOBE IOHMMAHU S IPUUUHHOCTH
1 CUCTEMHOCTH XMMHUUYECKUX SBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUH
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHMS, O XUMUYECKOM PABHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PaKTOJOTHMUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TOJIYYCHUN M O€30ITaCHOM HCIIOJB30BAaHUH BAKHEHUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO MMPOU3BOJICTRA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTNMCAaHUW HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUIM;



c(hOPMHUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XWMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJCHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOH CBSI3M U THUIA KPUCTAJUIMYECKOW pPEIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIIeCTB, TEIUIOBOMY 3(h(DEKTy peakiuu, W3MEHEHUIO CTETeHeH
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUYECKOro 3akoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckort  cucrembl .M.  MengeneeBa, uCHONB3ys  TOHSATHUS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynmnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKAATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunIiui Jle Ilarense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEeHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
AKCTICPUMEHT (peabHbIN U MBICIICHHBIN ), HCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TH 3HAHUS TIPU IKCIEPUMEHTAIBHOM HCCIICIOBAHUM BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHSTUSAMHU U TIPEJCTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee 0CO3HAHHOTO TTOHMMAaHUS MaTEPUAIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBAa WM 00BbEMA ras3a 10 M3BECTHOMY KOJIMUECTBY BEIIECTBa, MAcce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B PEaKIIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKIUM; 3HAYEHHUS BOJOPOJHOIO IMOKa3aTess PacTBOPOB KHCIOT W IIEIOYEH C
M3BECTHOM CTEMEHbIO AUCCOIMalU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT MPUMECH ); JTOJIM BBIXOJa TIPOIYKTA PEAKIINN; O0BEMHBIX OTHOIIICHUH Ira30B;

c(hOpMUPOBAHHOCTh YMEHHUUH: CAMOCTOSITEIbHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpelbl pPacTBOPOB BEIIECTB C TOMOIIBIO HMHIWKATOPOB, H3YyUYECHHUE BIIUSHUS
pa3IMUHBIX  (PAKTOPOB HA  CKOPOCTh XHUMHUECKOM  peakIuu, pCIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  JKCINEPUMEHTa, aHAJW3UpPOBaTh U  OICHWBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh MTPaBUiIa TIOJIb30BAHUS XHMHUYIECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I1EJIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUIECKYI0 HH(POPMAIIHIO, TepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Pa3neu 1. TeopeTuyeckue 0CHOBBI OPTaHUYECKOH XUMUM
L1 crposnm oprammecnx covmments 8 BuGmorera LIOK
A. M. Byteposa https://m.eds00.ru/d69df650
Wroro mo paszneny 8
Pa3znea 2. YrieBoaopoanbl
21 [IpenenbHbIE YriIeBOAOPOIABI — AJKAHBI, 5 bubnmnoreka [HOK
[IUKJI0ATKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yrieBogopobl: aaKeHbI, 14 1 bubnmnoreka [HOK
AJIKAIMEHb], aJIKUHBI https://m.edsoo.ru/d69df650
2.3 ApomMaTtudeckue yrieBoaopo/sl (apeHsbl) 8 bubmmorexa LHOK
https://m.eds00.ru/d69df650
24 [IpupoIHBIE HICTOYHUKH YIIJIEBOIOPOJIOB 4 bubnuoreka [JOK
U UX mepepaboTka https://m.eds00.ru/d69df650
2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 4 1 bubmmorexa LIOK
https://m.eds00.ru/d69df650
Hroro mo pazneny 35
Pasznen 3. Kuciopoacoaep:kamnue opranndeckie coeJuHeHUust
3.1 Cnuptsl. ®enon 11 1 bubamoreta LIOK
https://m.edso0.ru/d69df650
3.2 ﬁf;;‘;‘;ﬁi‘ﬁ;g;ﬁf P}‘f;)%’gHOBHe 21 1 buomorexa [OK
Ko, CrroHbie >ipht, Kupel https://m.edso00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

33 ViteBo 9 1 bu6nmoreka [IOK
. TJIEBOIBI
HEBOA https://m.eds00.ru/d69df650
Hroro no pazaeny 41
Pa3nen 4. A3oTcoep:kaiiue OpraHu4ecKue coeJHHeHHus
bu6nuoreka [IOK
4.1 AMUHBI. AMHUHOKHUCIOTEL. benku 12 1 https://m.eds00.ru/d69df650
Hroro no pazaeny 12
Pa3zaea S. BbicokoMoOJIeKY/JISIPHBIE COeIMHECHUS
bubmuorexa [JOK
5.1 BBICOKOMOJIEKYIIApHBIE COEITMHEHUS 6 https://m.eds00.ru/d69df650
Wroro mo paszneny 6

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

HaumeHoBaHue pa3iesioB M TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne n/m OpOrpaMMb Beero ;(;’;:pr‘:m’““e pni’ﬁilii?qem"e 00pa3oBaTebHbIE Pecypehbl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoma. Ilepnonnueckuit
11 3akoH U [lepunoandeckas cucrema 9 bu6nuoreka [IOK
XUMUYECKUX dreMeHToB J1. U. https://m.edsoo.ru/2dd57f24
Menneneesa
12 Crpoenue Bemectsa. MHOroo6pasue 11 1 bubnuoreka [JOK
BEIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
L3 HHMIECKHE PeaKiii 19 1 3 https:// m.edL;oo.rUIde57f24
Wroro mo paszneny 39
Pasnen 2. Heoprannueckasi xumMusi
bubmuotexa [JOK
21 Hemeraet 31 1 3 https://m.eolléoo.ru/2dd57f24
bubmuoteka [JOK
22 Meranet 23 1 2 https://m.eolléoo.ru/2dd57f24
Uroro no pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 Merto/1bl TO3HAHUS B XUMHUU. XUMHUS 9 bubnuotexa [JOK
¥ KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 8

[TPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




HOYPOYHOE INIVIAHUPOBAHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcer KoHTposbHBI
0 e padoThl

IIpakTuyecku
e padoThI

Jara
HU3y4YeHH
|

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

IIpenmer u 3HaueHUE
OpraHUYECKON XMMUH,
MIPE/ICTABIICHUE O
MHOT000pa3uu
OpTraHUYECKUX
COCIMHEHUN

bubmuoreka [JOK
https://m.edso00.ru/3686e6f5

DJIEKTPOHHOE CTPOEHUE
aToma yriepoja
(ocHOBHOE U
BO30YXIEHHOE
COCTOSTHUS).
BanenTtHbie
BO3MOKHOCTH aTOMa
yriepojaa
XuMuyeckas CBs3b B
OpraHUYECKUX
COCTMHEHUSIX.
MexaHu3Mbl
o0pazoBaHus
KOBAQJICHTHOM CBS3H,
crocoObl pa3pbiBa
CBsI3eM

bubmuoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bu6mmoreka [JOK
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OpraHUYECKUX
coenquHeHui A. M.
byrneposa

bu6mmorexa [{OK
https://m.edsoo.ru/9e595ch8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8

Buasl nzomepun:
CTPYKTypHasi,
MPOCTPAHCTBEHHAS.
ONEKTPOHHBIE

3 deKTh B MOJIEKYJIax
OpPTaHUYECKHUX
COCIUHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/b0e61661

10

11

IIpencrasienue o
KJaccu(puKaum u
CHCTEMaTHYeCKast
HOMCHKJIaTypa

(IUPAC)
OpPraHUYEeCKHUX BEIICCTB

Knaccudukanus
peakuuii B
OPraHU4YEeCKOW XUMHUHU
Cucremaruzanuus U
000011IeHNE 3HAHU 10
TeMe

AJNKaHBI:
TOMOJIOTUYECKUU P,
obmas popmyna,
HOMEHKJIaTypa 1
U30Mepus,
AIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJT
duznueckue n
XMMHYECKHE CBOMCTBA
aJIKaHOB

Haxoxxnenue ajgkaHosB B
npupoe. Criocoosl

bubmuoreka [JOK
https://m.edsoo.ru/c212dd21

bubmuoreka [JOK
https://m.edsoo.ru/ba5706aa

bu6mmorexa [IOK
https://m.edsoo0.ru/87a37cab

bu6mmoreka [JOK
https://m.edsoo0.ru/25a14636

bu6mmorexa [JOK
https://m.edso0.ru/3137711c

bu6mmoreka [{JOK
https://m.edsoo.ru/259b0a5b



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b

12

HOJTYyYCHHUS U
HNPUMCHEHHE aJIKaHOB
[uknoankaHsel: 00mas
opmyuna,
HOMEHKJIaTypa
u30Mepus,
0COOEHHOCTH CTPOEHHUS
Y XMMUYECKUX CBOMCTB,
CIOCOOBI IOJyYEHUs U
pUMEHEHHE

bubmuoreka [JOK
https://m.edso00.ru/156730d2

13

14

Penrenune pacu€THbix
3a/1a4 Ha OIpeziesieHue
MOJIEKYJIIPHOM
bopmybl
OpPraHUYECKOTO
BEIIECTBA [10 MAaCCOBBIM
JIOJISIM aTOMOB
AJIEMEHTOB, BXOISIINX
B €0 COCTaB.
Cucrematuzanuus u
00o011eHue 3HaHuH 1Mo
TeMe

AJIKEHBI:
TOMOJIOTHYECKUH PsIf,
obmas popmyna,
HOMEHKJIATypa,
JJEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CrpykTypHas u uc-
TpaHC-U30MEPHUSI
AJIKEHOB

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

dusnueckue u
XUMHUYECKUE CBOUCTBA

bu6mmoreka [JOK

15 ankenos. IIpaBuio https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 CriocoObI nostyueHust u bubmmorexa [IOK
NpUMEHEHHUE aJKEHOB https://m.edso0.ru/665dc058
[IpakTuyeckas pabora

17 Ne 1 o Teme bubnmoreka [JOK
"[ToydeHue >TUICHA 1 https://m.edso0.ru/0941eed8
U3y4YEHUE ero CBOMCTB"
Penrenune pacu€THbix
3a/1a4 Ha OIpeziesieHue

18 MOJIEKYJIIPHOM bubnuoreka [IOK
dbopmysI https://m.edsoo.ru/e9ea9921
OpPraHHYECKOTO
BEIIIECTBA
AJKaIeHBI:
COINPSKEHHBIE,
U30JIMPOBaHHEBIE, Bu6nnorexa LIOK

19 KymymuposaHbie. https://m.eds00.ru/04298c0a
OcoOenHoctu
3JIEKTPOHHOTO
CTPOCHUS

20 XHUMHYECKHE CBOMCTBA bu6mmoreka [JOK
COMNPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
Crioco6bI nostyueHust u Bu6mnorexa [OK

2L mpumenenne https://m.eds00.ru/1aa81660
AIKaIMeHOB
AJKUHBL:
TOMOJIOTUYECKUU PsAI, Bu6morexa LIOK

22 obmas popmyna, momaorexa I

HOMEHKJIaTypa,
AJIIEKTPOHHOE U

https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII,
¢buznyeckue cBoiicTa

23 XHUMHYECKUE CBOMCTBA bubanoreka IIOK
AIIKMHOB https://m.eds00.ru/23493a93
KauectBenHsble § Bubmorexa [IOK
24 Dt T TPOTIEYO https://m.edsoo.ru/7blc48da
o5 CriocoObl nostyyeHust u bub6nmnoreka IIOK
IPUMEHEHHE aJTKUHOB https://m.edsoo.ru/a6f9alea
26 Ezizlxless I}[’E;ZBHGHI/IIO Bubmrorexa HOK
;. https://m.edsoo.ru/5db8e526
XUMHUYECKON pPeaKIiu
CucremaTtu3zanus u
27 00o01mIeHne 3HaHUH 110
TeMe
ApeHbl:
TOMOJIOTUYECKUU P,
obmas popmyna,
08 g?ngggiggaﬁ bubnmnoreka [JOK
https://m.edsoo.ru/a92a7094
IPOCTPaHCTBEHHOE
CTPOCHHUE MOJICKYII
O€H30I1a U TOJIyoIIa, UX
¢buznyeckue cBoicTBa
XUMHUYECKUE CBOMCTBA Bubmiorexa [IOK
29 apeHos: peakiyu https://m.edsoo.ru/ad4alaes
3aMeIIeHus
XUMHUYECKUE CBOMCTBA Bubmiorexa [IOK
30 apeHOB: PEAKIUHU

PUCOEAUHEHNUS,

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

31

32

OKHCJIEHUE TOMOJIOTOB
Oensoia

Ocobennoctu
XUMHUYECKUX CBOMCTB
CTHpOJIA

Pewenne pacu€THbIX
3ajla4y Ha OIpeJieieHne
MOJIEKYJIAPHOM
bopMyIbI
OpraHUYECKOro
BEIIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuoreka [JOK
https://m.edso0.ru/53461a2c

33

CriocoObI mosryueHust 1
IpUMEHEHHE apCHOB

bubmuoreka [JOK
https://m.edsoo0.ru/6f717d09

34

35

36

37

38

I'eHeTHueckas CBSI3b
MEXy pa3TUIHBIMU
KJaccamu
YTIICBOIOPOIOB
Pacuérrl mo
YpaBHEHUSIM
XUMHUYECKHUX PEAKIIHIA.
Cucrematuzanuus u
00001IeHNE 3HAHU 10
TeMe

[IpuponHsli ras.
[ToryTHBIE HEDTAHBIE
rassl

KamenHnslit yroas u
HPOAYKTHI €T0
nepepadboTKu

Hedtp 1 ciocobs! eé
nepepadoTKH.
IIpumeHeHne

bu6mmorekxa [OK
https://m.edso0.ru/69b3398b

bu6mmoreka [{JOK
https://m.edsoo.ru/21f9de78



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

39

MPOAYKTOB
nepepaboTku HedhTH
I'eneTnueckas CBA3b
MEXly pa3InuyHbIMU
KJaccaMu
YTJIEBOAOPOIOB

40

FaJ'IOFeHOHpOI/ISBOI[HBIC
YIrJICBOAOPOAOB:
QJICKTPOHHOC CTPOCHUC,
PCaKMu 3aMCIICHUA
rajorcHa

bubmuoreka [JOK
https://m.edso0.ru/82b4d759

41

Jle¥icTBue 1mIeIouYe Ha
raJOreHIPOU3BOIHBIC.
B3aumoneiictBue
JIMTaJoreHaaKaHoB C
MardueM u IIMHKOM

42

Cucremaruzanus u
000011IeHre 3HAHUH I10
paszzneny
"Vranesonopoast"

bu6mmoreka [IOK
https://m.edso00.ru/20e89f22

43

KonrponsHas pabora
0 TeMe
"Vranesonopoast"

bu6mmoreka [JOK
https://m.edso00.ru/95c9e298

44

IIpenenvHbie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUH psif,
obmas popmyna,
CTPOEHUE MOJIEKYIL,
HU30MepHs,
HOMEHKJIATypa,
KJ1accUpuKanus,
buznyecKkue cBoicTBa

bu6mmorekxa [OK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

XUMHUYECKHE CBOUCTBA

45 - bub6mmoreka [JOK
OTHOATOMHBIX CITHPTOB https://m.edsoo.ru/26ee34fe
Croco6b! HOJTyYeHus U bub6nmoreka IIOK

46 IpUMEHEHHE https://m.edso0.ru/48410000000000
OJTHOATOMHBIX CITUPTOB 0
[Ipocthie 2dupsi:

HOMEHKJIaTypa 1

47 n30Mepusi, bubmmoreka [JOK
0CO6EHHOCTH https://m.edsoo.ru/c2c788b2
(bU3UYECKUX U
XAMHYECKHX CBOMCTB
MHoroaToMHbIe
CIIUPTHI:

48 STHJICHTJIUKOJIb U bubmmoreka [JOK
[JIHIEPHH, UX https://m.edsoo.ru/ee4d84aa
¢buznueckue u
XUMHUYECKHE CBONCTBA
CriocoObI nostyueHust u

49 pUMEHEHNE bubnnorexa [JOK
MHOT0aTOMHBIX https://m.edsoo.ru/d12e567d
CITUPTOB
DeHOo: CTpoeHUE

50 MOJIEKYJIbl, PU3NUECKUe bub6nuorexa [IOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denona

51 XuMHYECKHE CBONCTBA bu6mmorekxa [OK
denona https://m.edso00.ru/037ca5f9

52 CrniocoOslI nosydeHus u bubnnoreka [JOK
npuMeHeHue BeHona https://m.edsoo.ru/c77ddf4c

53 [TpakTnueckas pabora bubnuorexa [JOK

Ne 2. Pemienune

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

IKCIEPUMEHTATBHBIX
3aja4 1o TeMe
"CrupTthl ¥ heHOobI"

CI/ICTCMaTI/IBaI_II/IH n

bu6mmoreka [JOK

4 .
> ;’S;gmeme SHAMIH O https://m.eds00.ru/1810cb9b
AJbJIETH/IBI B KETOHBI:
9JIEKTPOHHOE CTPOCHHUE
KapOOHHUIIBHOM TPYIIIIHI; Bu6morexa [OK
S5 | TOMOJOTHHCCKHE PAALL, https://m.edsoo.ru/b139beaa
oOmras ¢popmyina,
U30MEpHsl U
HOMCHKJIATypa
AJbJIETH/IBI B KETOHBI:
56 (du3HYECKHE CBOWCTBA; bubmmoreka [JOK
peaKIuu https://m.edsoo.ru/c887425c
PUCOCTUHCHUS
Peakiiyu okuciaeHus u BubmioTexa [IOK
ST | KauCCTBCHHLIC PeaKiih https://m.eds00.ru/a393baad
QJIBJICTUIOB U KETOHOB
58 Crioco0b! nosyueHust bub6nuorexa [IOK
QITbJIETH/IOB ¥ KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE
59 1p egeanHe bu6mmoreka [IOK
KA HOHOBBIC KHEHOTH, https://m.edsoo.ru/fecOb113
O0COOEHHOCTH CTPOCHHUS
UX MOJIEKYJI
H3omepus u
HOMCHKIIATypa Bu6mmoreka LIOK
60 KapOOHOBBIX KHCJIOT,

ux (pusnveckue
CBOMCTBA

https://m.edsoo.ru/700cc87b



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

61

62

XHUMHUYeCKre CBOMCTBA
MpeAeIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OC00CHHOCTH CBOICTB
MYpPaBbUHOMN KUCIIOTHI.
MHuoroob6pasue
KapOOHOBBIX KHUCIIOT

bu6mmoreka [JOK
https://m.edsoo.ru/40e6e0e9

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

63

64

65

OCco0EHHOCTH CBOMCTB:
HEMpeACIbHBIX U
apOMAaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX
KHUCJIOT.
[IpencraBurenn
BBICHIMX KapOOHOBBIX
KUCJIOT

ITonsiTue o
IPOU3BOIHBIX
KapOOHOBBIX KUCIIOT
CriocoObI nostyueHust u
pUMEHEeHHE
KapOOHOBBIX KHCIIOT

bubmuoreka [JOK
https://m.edso00.ru/83a08773

bu6mmorexa [IOK
https://m.edso00.ru/0d162d9d

bu6mmoreka [JOK
https://m.edsoo.ru/7c065c9d

66

CrnoxHnble 3¢upsl:
TOMOJIOTHYECKUH P,
oOmas popmyna,
u3oMepus u
HOMEHKJIaTypa

bu6mmorexa [IOK
https://m.edsoo.ru/adfffe6d

67

duznueckue n
XUMHUYECKUE CBOWCTBA

3¢pHpoB

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

68

69

Pemienune pacu€THbIX
3a/1a4: 10 ypaBHEHUIO
XUMHUYECKON peaKIlnH,
Ha OIpe/IeTICHHE
MOJIEKYJIIPHOM
bopmybl
OpPraHUYECKOTO
BELIECTBA

[IpakTuyeckas pabora
No 3. Pewienue
AKCIIEPUMEHTATBHBIX
3aJa4 110 TeMe
"KapOOHOBBIE KHUCIIOTHI.
Crnosxuble 3¢upsr”

bubmuoreka [JOK
https://m.edso00.ru/486671fb

70

71

72

Kupsl: ctpoeHue,
dusnueckue u
XMMHYECKHE CBOMCTBA
(rumposnus)
OCo0EHHOCTH CBOMCTB
JKUPOB, COAEPIKALIUX
OCTaTKH! HETPEACIIbHBIX
JKUPHBIX KUCIIOT. JKupbl
B MIPUPO/IE

Mpb11a kak coau
BBICIINX KapOOHOBBIX
KHUCIIOT, UX MOIOIIEE
nevicteue. [loasaTue o
CHHTETHYCCKUX
MOIOIIUX CPENICTBAX
(CMO)

bubmuoreka [JOK
https://m.edso00.ru/a19¢c5b98

bu6mmoreka [JOK
https://m.edso00.ru/b0331922

bubmuorexa [JOK
https://m.edso0.ru/3c566565

73

I'eneTnyeckas cBs3b
YIJI€BOIOPOAOB U

bu6mmoreka [JOK
https://m.edso00.ru/56790c96



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

74

75

76

KHUCJIOPOJCOACPKAIINX
OPraHUYECKHUX BEIIECTB
Pacuétrl mo
ypaBHEHUSIM
XAMHYECKHUX PEaKUi

Cucremarusanus u
000011IeHrEe 3HAHUH 110
TEME

OOmas
XapaKTePUCTHKA
YIIICBOJIOB U
Kiaccuukanms
YTJI€BOJ0OB (MOHO-, 1H-
1 TI0JIUCaXapHIbl )

bubmuoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bubmuoreka [JOK
https://m.edso00.ru/7a9693al

77

78

79

80

MoHocaxapubr:
¢du3nveckre CBOUCTBA
Y HaXOXXJCHHUE B
pUpoze

[TprMeHeHue TIH0KO3BI,
€€ 3HaYCHUE B
KHU3HEIEATEIIbHOCTH
OpraHmusmMa

Jucaxapunpl: caxaposa,
MaJIbTO3a U JIaKTO3a.
Haxoxnenne B
MPUPOJAE U IPUMEHEHUE
JINCAXAPUJIOB

[Tonucaxapupr:
CTpPOEHUE
MaKpOMOJIEKYII,
duznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d

bu6mmoreka [JOK
https://m.edsoo.ru/eb0384e7

bu6mmorexa [JOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

[Tousatue 00

81 bub6mmoreka [JOK
MCHYCOTREHHR https://m.eds00.ru/6216e766
BOJIOKHAX
Pemienune pacueTHbIX
3a/1a4 Ha OmpeelieHue

82 JIOJTM BBIXOJ1a MPOYKTa bubmuoreka [JOK
peaxiuu ot https://m.edsoo.ru/7fde47ef
TEOPETUICCKH
BO3MOKHOT'O
Cucremaruzamnus I/Iv Bu6mmorexa IIOK

83 | obobmenHe sHAHKH Ho https://m.eds00.ru/08d4364c
pasnerny
KontponsHas pabora

84 }'II(Z Teme bubmuoreka [JOK

HEIOPOACONCpaatiH https://m.edso0.ru/42c6678e
€ OpraHuYecKue
coeauHeHHs"
AMMUHBL:
KIlaccu(puKanus,
CTpOEHHE MOJIEKY, Bumorexa [OK

85 obwax opmyna, https://m.edsoo.ru/efa7e6ca

U30Mepusl,

HOMEHKJIaTypa U

buznueckue cBoicTBa

XHUMHYEeCKHE CBOMCTBA Bu6miorexa I[OK

86 amdammiecinx https://m.edsoo.ru/1bc5cf80
aMHHOB
AHWIIMH: CTPOEHUE

87 aHWUJIMHA, OCOOCHHOCTH bubmuorexa [JOK
XUMHYECKHX CBOWUCTB https://m.edsoo.ru/39cd21f1
aHWJIMHA

88 Crioco0bI nostyueHust u bubnuorexa [JOK

IIPUMEHEHHE

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

89

ampaTHIECKUX
aMUHOB

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa 1
u3zomepusi, pusnyeckue
cBoyicTBa. OTaeNbHbBIE
MPEACTABUTENH 0L
AMHHOKHCJIOT

bu6mmoreka [JOK
https://m.edsoo.ru/d1773e80

90

91

92

93

XuMHUYECKHe CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOTUYECKOE
3HAYEHUE
amuHokucior. CHHTE3
Y TUJPOJIH3 TICTITH/IOB

benku kak npupoaHbIe
IIOJIUMEPBI; CTPYKTYPBI
0enKoB

XUMHYECKHE CBOMCTBA
0€eJIKOB

A3zoTcoaepikaiue
reTepOLMKINYECKUE
COEIMHEHMUS.
HyxnennoBsie
KHCJIOTBI: COCTaB,
CTpOECHHE U
Ouosornyeckas poib

bubmuoreka [JOK
https://m.edsoo.ru/77df705a

bubmuoreka [JOK
https://m.edso00.ru/429e9899

bu6mmoreka [IOK
https://m.edso00.ru/6237306d

bu6mmoreka [JOK
https://m.edsoo.ru/521d1431

94

[IpakTuyeckas padora
Ne 4. Pemenne
IKCIIEPUMEHTATBHBIX
3a7a4 110 TeMeE
"A3oTcoaepkaiue
OpTaHUYECKHE
coeauHeHH"

bubmuorexa [JOK
https://m.edsoo0.ru/8e3c02d1



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

95

[IpakTrueckas pabota
Ne 5. Pemienue
AKCTICPUMECHTAIBHBIX
3aJ1a4 I10 TEME
"Pacno3HaBanue
OpraHUYECKUX
coenuHeHun"

bu6mmoreka [JOK
https://m.edsoo.ru/bde3fdf6

96

KoHnTtposbHas padota
10 TEME
"A3oTcoaepKaliue
OpraHUYEeCKHE
coenuHeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIC TTOHATHS
XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN 1 METOJBI
UX CUHTE3a —
MOJIMMEpU3aLHUs U
MOJIUKOHIEHC AL

bubmuoreka [JOK
https://m.edsoo.ru/7aa63ebd

98

IImactMaccshl.
Yuanzanmsa u
nepepaboTKa MmiacTuka

bu6mmoreka [JOK
https://m.edsoo0.ru/82242e0f

99

DnacToMepBl:
HaTypaJbHbIN
CUHTETUYECKHE
Kay4yyku. Pe3una

bu6mmoreka [IOK
https://m.edso00.ru/246103ec

100

BomnoxkHa:
HaTypaJbHBbIE,
UCKYCCTBECHHBIE,
CUHTETUYECKHE.
[Tonumepsl
CIIEUAIIEHOTO
Ha3HA4YCHUs

bubmuorexa [JOK
https://m.edso00.ru/5963a601



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

101

102

[IpakTrueckas pabota
Ne 6. Pemienue
AKCTICPUMECHTAIBHBIX
3aJ1a4 I10 TEME
"Pacno3HaBanue
IJIACTMACC U BOJIOKOH"

O0o061IeHNE U
CHCTEMAaTH3aLHs
W3YYCHHOTO MaTepuana
10 TEME
"BbICOKOMOJIEKYJIISIPHBI
e coequHeHusa"

bubmuoreka [JOK
https://m.edsoo.ru/3aebd77a

bubmuoreka [JOK
https://m.edso0.ru/6a22b1e8

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

KoanuecTBo 4acoB

o Tema ypoka Kontpoabnbie IIpakTuyeckue Aara VICKTPOHHbIE LHPPOBLIe
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIE PeCypChl
padoThI padoThI

Atom. CocTaB aTOMHBIX sJIEP. Bu6mnorexa [OK

1 XHUMHUYECKUH DIIEMEHT. 1 ]
S —— https://m.edsoo.ru/59c112ee
CtpoeHue 2IeKTPOHHBIX Bu6mmorexa IIOK

2 000JI04YEK aTOMOB, KBAHTOBBIE 1 .
aena https://m.edsoo.ru/b4d9fffa
Kiaccupukanus XuMHIecKux BuGmuorexa LIOK

3 9JIEMEHTOB (S-, p-, d-, f- 1 .
S eMeHTEY) https://m.edso00.ru/61294af9

4 Pacnipenenenue 31€KTPOHOB 1O 1 bubnuorexa [JOK
ATOMHBIM OPOUTAIIAM https://m.edsoo.ru/f5f750fe
OneKTpOHHbIE KOH(UTyparun Bu6mmorexa ITOK

5 ATOMOB 3JIEMEHTOB B OCHOBHOM 1 )
1 BOGYHIEHHOM COCTOAHMH https://m.edso00.ru/8149e846
DJeKTpOHHbIE KOHPUTypaIH Bumorexa [OK

6 HOHOB. 1 ]
EKTPOOTPHIATENEHOCTS https://m.edsoo.ru/a0764b24
Ileproauueckuii 3aK0H U
[Iepnoanueckas cucrema

v XAMHUYECKHX 31eMeHToB /1. 1. 1 bubmuorexa [JOK
MeHzeneesa, CBS3b ¢ https://m.edso0.ru/16957c01
COBPEMEHHOM Teopuen
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS Bu6nuoreka LIOK

8 CBOMCTB XMMHUYECKHUX 1

3JIEMEHTOB M 00pa3yeMbIX UMHU

https://m.edso00.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

IIPOCTHIX U CJIOXKHBIX BEILIECTB
110 TPYIIIAM U IIEpUOAAM

Cucremarusanus U 00001eHrue

bubmuoreka [JOK

9 3HAHUH 10 TEME https://m.edsoo.ru/8fad2942
Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3oBaHMs
10 KOBAJICHTHOM CBSI3H. bu6mmoreka [JOK
BooposHas CBs3b. https://m.edsoo.ru/5a8072af
MeKMONEeKyIJIsIpHbIE
B3aMMOIEHCTBUS
BaneHTHOCTE U BaJIEHTHBIE
g | oo smmon Cocs B LOK
https://m.edsoo.ru/3d2ca093
MOJICKYJI C UX TEOMETPHICCKHM
CTPOCHHEM
12 rewmnexomin coummera Bumorexa LIOK
' https://m.edso0.ru/8c66b12a
COCTaB U HOMEHKJIaTypa
BemectBa MoseKynsspHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHHUSI. bubmuoreka [JOK
THITBI KPUCTATUTUYECKIX https://m.edso0.ru/e167635b
pEIIEeTOK U CBOWCTBA BEIIECTB
14 cnoremie Tipetommmennc o Bummoexa HIOK
' https://m.edsoo.ru/da2c70e4
KOJUTOMJIHBIX PacTBOpax
HcTunHbIe pacTBOPHIL:
| e Bumorera 10K
’ https://m.edsoo.ru/e9ccdd8d
PacTBOPUMOCTb.
Kpucramnoruapatsr
16 CriocoOb! BEIpaKEHHS bubnuorexa [IOK

KOHICHTpAu paCTBOPOB

https://m.edsoo0.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

17

Penrenue 3amau ¢
HCIIOJIb30BaHUEM MOHSITHM
"MaccoBas I0JIiA
pacTBOpEHHOTO BemiecTna',
"MOJIsIpHasi KOHLIEHTparus"

bubmuoreka [JOK
https://m.edsoo0.ru/785e0ab4

18

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIICCTB

bu6mmoreka [JOK
https://m.edsoo.ru/bf9e108d

19

Cucremaruzanus U 00001IeHne
3HAHHUHU II0 TEME

bubmuoreka [JOK
https://m.edsoo.ru/8d2c6a3a

20

21

22

KonTponbhas pabota nmo rTemam
"Ctpoenue aToma.
[lepnonnueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMUYeCcKnX 35emMeHToB 1. 1.
Menneneesa", "Ctpoenue
BeniecTBa. MHOroo6pasue
BeIecTB"

Knaccudukamnms xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpTraHWYECKON XUMHUH. 3aKOH
COXpaHEHHUs MAacChl BELIECTB;
3aKOH COXpaHEHUS U
MIpEBPAILCHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIUIX
TennoBsle 3¢ hexThI
XUMHYECKHUX PEAKIIHM.
TepMoxuMHUUECKHE YpaBHEHUS

bubmuoreka [JOK
https://m.edso0.ru/70a60aa4

bu6mmoreka [IOK
https://m.edso00.ru/6335cdd?2

bubmuorexa [JOK
https://m.edsoo.ru/d1db86da

23

Brluncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKIUi U
TEPMOXUMHUYECKUM
YPaBHEHUSAM

bubmuorexa [JOK
https://m.edso0.ru/87b13954



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

CKOpOCTh XMMHUYECKOM
peakuuu, €€ 3aBUCUMOCTD OT

24
pa3nnuHbixX (akropos. Karanus
U KaTaJIu3aTopbl
o5 ['oMoreHHbIe U TeTepOTreHHBIC
peaxkiuu
[TpakTtrueckas padora Ne 1 mo
26 teMme "BnusiHue pa3nnyHbIx bubmmorexa [IOK
(GaKTOpPOB HA CKOPOCTh https://m.edsoo.ru/1facaldl
XUMHUYECKON peakiuu"
g | e oSy B LOK
PEaIeHH. https://m.eds00.ru/309529b
paBHOBECHE
[IpakTrueckast padora Ne 2 o
8 teme "BiusHue pa3auyHbIX bubnnoreka [JOK
(bakTOpOB HA MONOKEHUE https://m.edsoo.ru/3bf34el7
XUMHUYECKOIO paBHOBeCHS"
DNEeKTPOTUTHIECKAS
29 nuccoruanusa. CUibHbIE U bubnuotexa [JOK
cnabele amekTpouThl. CTeneHb https://m.edsoo.ru/5f766bdf
JTUCCOLIMAITUU
HonHoe npoun3BecHNE BOIBI.
30 Cpena BOOHBIX pacTBOPOB. bu6nuorexa [IOK
Bomopoausiii mokaszatens (PH) https://m.edsoo.ru/3966ca89
pacTBopa
| v con e Bumorera 110K
p 1O B pacTBop https://m.edsoo.ru/09d5a9bd
JJIEKTPOJIATOB
[TpaxTrueckast pabota Ne 3 o Butmmorexa [OK
32 TeMe "XUMHUYECKHEe PEeaKIuu B

pacTBopax dJIEKTPOJUTOB"

https://m.edsoo.ru/2e3daeb0



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0

33

34

35

36

37

38

39

40

41

42

OKuCINTEIIBHO-
BOCCTAaHOBHUTEIbHBIC PEAKIINH.
Baxneimme okuciIuTeIn 1
BOCCTaHOBHUTEIHN

Meto 31E€KTPOHHOT O
(37IEKTOHHO-MOHHOT0) OanaHca

DNEKTPOIU3 PAaCTBOPOB U
pacIUIaBOB BEILECTB

Pemenue 3ana4 pa3nudaHbIxX
THUIIOB

Pemenne 3ana4d pa3nuyHbIxX
THUIIOB

Cucremarusanusg U 00001IeHne
3HAHUU 110 TeMe " XUMUUYECKUE
peakuun"

KonTponbHas pabota mo Teme
"Xumuueckue peakiuu'

[TonmoxeHnne HEMETaIOB B
Ilepuonnueckoi cucreme
XUMHYECKHUX 3jiemeHToB J[. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUSI KX aTOMOB.
dusnveckue CBONCTBA
HEMETaJIOB

AmoTponusi HeMeTauioB (Ha
pUMepe KUCIOPOaa, CEPHI,
dbocdopa u yriaeposa)
Bonopox: nonyuenue,
bu3HYecKue U XUMHUIECKIE
cBoiicTBa. [ mapuasl

bu6mmoreka [JOK
https://m.edsoo0.ru/56226060

bubmuoreka [JOK
https://m.edsoo.ru/fb691387
bubmuoreka [JOK
https://m.edsoo.ru/93fb97d2
bu6mmoreka [IOK
https://m.edsoo.ru/5a859d16
bu6mmoreka [IOK
https://m.edsoo.ru/5afa265d

bu6mmoreka [IOK
https://m.edsoo.ru/c161eb85

bu6mmoreka [IOK
https://m.edso0.ru/a8a0a930

bu6mmoreka [IOK
https://m.edsoo.ru/8ca2dcad

but6mmorexa [IOK
https://m.edsoo.ru/ef92c91c

bubmuorexa [JOK
https://m.edso0.ru/0aa8f613



https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613

["asoreHbl: HaXOXKACHHE B
MPHUPOJIC, CIIOCOOBI MTOTYICHHSI,

bu6mmoreka [JOK

43 usMyeckue ¥ XMMHYECKUE https://m.edsoo.ru/4e223795
CBOMCTBa
l'anorenoBonopoasl.

44 Baxueitime bubnmoreka [JOK
KHCIIOPOICOIEpIKAIIIIE https://m.edso0.ru/6b3255e6
COCIMHEHUS TAJIOTCHOB
JlaGopaTopHbie 1
IPOMBIIIJICHHBIE CIIOCOOBI BuGmiorexa LIOK

45 A https://m.eds00.ru/6971aca4

pPUMEHEHHE TaJIOTeHOB U MX
COCIMHEHUN
[TpakTuueckas pabota No 4. Bu6muorexa LIOK

46 Pomenne SkeepUMCHTATb HbIX https://m.edsoo.ru/8b26fecd
3aja4 1o Teme "["amoreHsl
Kucnopon: n1abopatopHbie u
MPOMBIIIJIEHHBIE CIIOCOOBI

47 HOJy4YeHus, pU3nUecKue u bu6nuorexa [IOK
XHMHYECKHe cBoiicTBa. O30H. https://m.edsoo.ru/c8abc36a
[Ipumenenne kuciopoaa u
030Ha

48 0 bubmuoreka [JOK

(CHARL T TTEPORCHIH https:/m.eds00.ru/5c8816a0

49 Pewrenue 3ana4d pa3nu4yHbIxX bu6nuorexa [IOK
THIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XJCHUE B IPUPOJIE,

50 CTHOCOOBI TTOTTYyYCHHUS, bubmuorexa [IOK
(u3HUECKHE U XMMUYECKUE https://m.edsoo.ru/46afael6
CBOMCTBa

51 CepoBogopon, CyabhuIbI Bubmorexa LIOK

https://m.edso00.ru/7¢c875999



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999

Kucnopoaconepxarniue
COCIMHEHUS CEPBI.

bu6mmoreka [JOK

52 OcoOEHHOCTH CBOMCTB CEpHOI https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[IpakTuueckas padora Ne 5.

53 Penienue sxcnepuMeHTAIbHBIX bubnmoreka [JOK
3amau no Teme "Cepa u eé https://m.edsoo.ru/0afb05e4
coenuHeHus"
A3OT: HaX0XKJICHUE B TIPUPOJIC,

54 CHOCOOBI OJTYyYCHHUS, bubmmorexa [IOK
usMyeckue ¥ XMMHYECKUe https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHUIbI
Kucnoponconepxaniue

55 COEIMHEHMS a30Ta. bu6mmoreka [JOK
OCOOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/e2965afe
KHCJIOTBI
HpHMeHeHIEe a30Ta ¥ €ro BuGmiorexa LIOK

o6 | coemmuenui. AsoTHbie https://m.eds00.ru/129f5059
ynoOpeHus
®dochop: HaAX0XKICHHE B

57 PUPOJIe, CIIOCOOBI MOTYYECHHUS, bu6mmoreka [IOK
(u3HYECKHE M XMMUYECKUE https://m.edso0.ru/9a6b43ec
cBoiicTBa. Pochuas! u Gochun
Oxcnzst docgopa, bubmuoreka [JOK

58 %’OC‘bOp CONCPIRATIHC IHCTOTH. https://m.edsoo.ru/c7a2d429

onu GhocPOopHON KUCTOTHI

HpHMeHeHIEe ¢docdopa u ero BuGmiorexa LIOK

59 cocnumennii. Gocopibie https://m.edsoo.ru/a218070a
ynoopeHus
[IpaxkTuueckas padora Ne 6.

60 Pemenne skcnepuMeHTaIBHBIX bubnuorexa [JOK

3anad no Teme "A30T u pocdop
1 UX coequHeHus"

https://m.edso0.ru/8175ac3f



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f

Yriepoa: HaXOXACHUE B
pUPOJIE, AIIOTPOITHBIE

bubmuoreka [JOK

61 MOMHGHKALHH; PH3HCCKHE H https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBOWCTBA,
MIPUMEHEHUE
62 OK(;HI([) y;?l?/))oﬂa(;l)’ O::CHH bubmuorexka [JOK
bHAas
YIIEpORativ ), yroi https://m.edsoo.ru/dba58adf
KUCJIOTa U €€ conu
63 Pemenue 3agau pa3nuyHbIX bu6mmoreka [JOK
TUTIOB https://m.edso00.ru/6029b609
Kpemuuii: Haxox1eHHE B
64 MIPHUPOJIC, CIIOCOOBI MTOTYICHHSI, bubmuoreka [JOK
usMyeckue 1 XMMHYECKUEe https://m.edsoo.ru/143558ab
CBOMCTBaA
5 | spoms en Buworexa LIOK
P : https://m.eds00.ru/3170e7b1
CHJIMKATEL
IIpuMeHeHne KpeMHUS U €T0 bubmorexa [IOK
66 coenuuenwuit. CTEK0, ero https://m.edsoo.ru/393cdac0
TOJIy4EHHE, BUBI CTEKIIA https://m.edsoo0.ru/5823cefb
67 Pewrenue 3ana4d pa3nu4yHbIxX bubnuorexa [JOK
TUTIOB https://m.edso0.ru/b624f801
68 Cucremarusanus U 00001eHne bu6mmoreka [IOK
3HaHMi 110 Teme "Hemeramisr" https://m.edso0.ru/6e864db5
69 KonTtponbHas pabora o Teme bubnnoreka [JOK
"HemeTasmisr" https://m.edsoo.ru/d0484c76
0 AHanu3 pe?,}iJ'II)T%TOB Bu6miorexa [OK
KOHTPOJILHOM PaboThl, https://m.edso00.ru/2b7e9510
KOPPEKILHsI OIINOOK
71 IIonoxeHnne MeTaJIoB B bu6nmoreka [JOK

Ilepnonnueckoi cucreme

https://m.edso00.ru/9839c16¢
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73

74

75

76

77

XUMUYECKUX HIICMEHTOB.
Oco0OeHHOCTH CTPOEHUS
JJIEKTPOHHBIX 000JI0YEK
aTOMOB METaJUIOB

OO6mue ¢puznueckre CBOCTBa
MeTaioB. [Ipumenenue
METAJIJIOB B OBITY ¥ TEXHUKE

CnnaBel MetaioB. Kopposus
METaIIOB

Pemenne 3ana4d pa3nudaHbIxX
TUIIOB

DNEKTPOXUMHUUECKUH psifl
HanpspDKeHUH MeTauioB. O0mme
CIOCOOBI MOTYUYECHUS] METAJIJIOB

OO61as xapakTepuCcTHKa
MeTaisioB |A-Tpymibl
Ilepronnueckoit cucTeMsl
XUMHYECKHX DJIEMEHTOB.
Harpuii n xanuii: mony4eHnue,
du3nueckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX
COeTMHEHNN

OO01mas xapakTepucTHKa
MeTaiioB ||A-rpynisl
[lepronnueckoit cucTemsl
XUMHYSCKHX IJIEMEHTOB.
Marxuii u KanbIui:
noJjiyueHue, puandeckue u
XHMUYECKHE CBOMCTBA,
MIPUMEHEHHNE MPOCTHIX BEIIECTB
U UX COeIUHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/51dac9d3

bubmuoreka [JOK
https://m.edsoo.ru/42b872e3
bu6mmoreka [IOK
https://m.edsoo.ru/e3de37b6

bu6mmoreka [IOK
https://m.edso0.ru/94eb377a

bu6mmoreka [JOK
https://m.edsoo.ru/el12c26b3

bu6mmorexa [IOK
https://m.edsoo.ru/7c3e49c0
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JKEcTkoCTh BOIBI U CIIOCOOEI €6

bu6mmoreka [JOK

8 yCTpaHeHus https://m.edsoo.ru/c74bfae9
AJIIOMUHUH: NTOJTy4YEHHUE, Bu6nuorexa LIOK

79 dmamicckue n xinvitieckie https://m.eds00.ru/0e79b266
CBOIICTBa, IPUMEHEHHE
AmMdoTepHbIE CBOMCTBA OKCHIA

80 Y TUJAPOKCH]IA ATFOMUHUS, bu6mmoreka [JOK
TUJIPOKCOKOMILIEKCHI https://m.edsoo.ru/5d12d318
ATFOMUHUS, UX TIPUMEHEHUE

81 Pemenue 3agau pa3nuyHbIX
TUIIOB
[TpakTuueckast paborta No 7.

82 Pemenne skcnepuMeHTaIBHBIX bubmmorexa [IOK
3aja4 1o Teme "MeTauibl https://m.edsoo.ru/27a4af43
[JIaBHBIX noArpymm"
OO61as xapakTepucTUKa
METAJIJIOB MTOOOYHBIX NOArpymn Bu6mmorexa ITOK

83 (berpymn) Ilepuommeckoi https://m.eds00.ru/610d7431
CUCTEMbI XUMHUYECKUX
3JIEMEHTOB
CDI/IBUI/I‘ICCKI/IG 1 XUMUYECKHUE Bu6muotexa LIOK

84 cmoiictsa xpoma u ero https://m.edsoo.ru/9911bef3
COEIMHEHUH, X TPUMEHEHUE
Baxueiinme coeiuHEeHU

85 Maprasna. [lepmanranar bu6nuorexa [IOK
KaJlUsl, er0 OKUCIUTEIbHBIE https://m.edso00.ru/039d69c8
CBOMCTBA
duznyecKkue ¥ XUMUICCKHE

86 CBOICTBA XKeJe3a U ero bubnmoreka [JOK

coequHenui. [lonyuenne n
IIPUMEHEHHUE CILUIABOB XKEJIE3a

https://m.edsoo.ru/1b7f8741
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duzndyeckre U XUMHUYECKIE

87 CBOMCTBA MEJIH U €& bubmmorexa IOK
y https://m.edso0.ru/2bc0f954
COCTMHCHUH, NX TPUMEHEHNE
dusnyeckrue U XUMUYECKHE
88 CBOMCTBA ITUHKA U €T0 bu6mmoreka [JOK
COEIMHEHUH, NX IPUMEHEHHE. https://m.edsoo.ru/b1f2beal
I'maApOKCOKOMILIEKCHI IMHKA
[IpaxTuueckas padora Ne 8.
89 PeleHue SKCIepUMEHTAIBLHBIX bu6moreka LIOK
3a1a4 1o TeMe "MeTabl https://m.edsoo.ru/a6e352ea
o0OYHBIX OArpymHH"
90 Pemenue 3agau pa3nuyHbIxX bu6mmoreka [JOK
THIIOB https://m.edso0.ru/a8b83d83
o | oS oo Bumorea 110K
,, " https://m.edso0.ru/e91fe975
Teme "MeTabl
92 KonTponbHas padbora no teme bu6nuorexa [IOK
"Meramnb" https://m.edso0.ru/83f63ea3
53 romporemet paen BuGmorexa LIOK
’ https://m.edsoo.ru/9ebff2fd
KOPPEKILHsI OIIHOO0K
Poib xumuu B o0OecrieueHNH
94 ueroscucersa. Mowsmie o Bummorexa LIOK
' https://m.edso0.ru/080fel1f0
HAYYHBIX METOJIaX
HCCIIEIOBAaHUS BEIIECTB
Hayunsle npuHIAIIBL
OpTraHU3aIH XUMUIECKOTO
95 MIPOU3BO/ICTBA. bu6mmorexa [IOK

[IpomeImneHHbIe CIOCOOBI
MOJTYYEHHS BAKHEUIIINX
BEIIECTB

https://m.edsoo0.ru/2e45a44f
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Xumudaeckoe 3arpsA3HCHUC

9% OV 9 1 bu6mmoreka [JOK

OKPYIKAIOIICH CPE/IbT H €10 https://m.eds00.ru/9f11bf51

[IOCJIEICTBUSA
97 XuMHS ¥ 3I0POBbE YEITOBEKA. 1 bu6mmoreka [JOK

JlexapcTBeHHBIE CPEICTBA https://m.edso0.ru/a6552721
o5 X6I/IMI/15[ nun. Pois XI/EMI/II/I B . Bu6miorexa [[OK

g CCTICHCHII MHIICBOH https://m.eds00.ru/1f7b5bd2

€30I1aCHOCTH

0 Koc&\)aemqecxne 5 . Bu6morexa [IOK

Eap FOMEPHDIC CPEACTRA. https://m.edsoo.ru/da42d5a9

BITOBAs XUMUS
100 g:MH:UB CT(I; ZHSSHLZTB c. . 1 bu6mmoreka [JOK
SKHEHILNE CTPOUTENIBHBIE U ]

KOHCTPYKLIHOHHEIE MATEpHAEL https://m.edso00.ru/61e69003

Lot é(glv;m B eCCeJ'ILeCKOM X()e?i;{aI;'JII(:TBe.e . Bu6mmorexa IIOK
TaHUYECKNAE U MUH BHBIL ]

yA0Gpenus https://m.edsoo.ru/fd39587d
102 Cucremarusanus 1 00001eHne 1 bu6mmoreka [IOK

3HAHUII 110 TeMe https://m.edso0.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

NpoBePsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
0011ero ooOpazoBaHus

1

11

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAI0IIME MOHATUS (XUMUYECKUI 2JIEMEHT, aTOM, U30TOIIBL,
JNIEKTPOHHAsE 000Ji0YKa atoma, S-, p-, d-3JeKTPOHHBIC OpOHTAIN
aTOMOB, OCHOBHOE U BO30YKJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHULATENBHOCTh,  CTENEHb  OKHUCIICHUS,
XUMHUYECKas CBSI3b (O- M T-CBsI3b, KPAaTHBIE CBS3H), THOpUIU3ALUS
ATOMHBIX OpOMTaNel, KpucTalMdeckas peméTka, MOjb, MOJSpHas
Macca, MOJSIpHBI 00BEM, MOJIIpHAs KOHIEHTpAlHs, pPacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPUCTAIIIOTUAPATHL, YIIEPOAHbBIN
ckeneT, (YHKIMOHANbHAS TPYIa, pajuKall, H30MEPhl, CTPYKTypHas
dopmyna, wu3omepusi (CTpyKTypHas, Treomerpuueckas  (uuc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUH psJl, TOMOJOTH, YIJIEBOAOPOIbI,
KHCJIOPOJI- U a30TCOJEPIKAIINE COCTMHEHUS, OMOJIOTUYECKU aKTHBHBIE
BelecTBa (YriieBOAbl, XKHUPbI, OETKH), MOHOMED, TIOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS, KPEKUHT, PH()OPMHUHT,
TUINBl XMUMHMYECKUX PEAKIUl (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DHAOTEPMUYECKHE, pPEaKIMM HOHHOrO OOMeHa, TroMo- U
reTeporeHHble, 00paTUMble U HEOOPAaTUMbIE), PACTBOP, IIEKTPOIIHUTHI,
HEDJIEKTPOJIUTBI,  JJIEKTPOJINTUYECKAss  JUCCOLMALMs,  CTENEHb
JUCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTEND, AJIEKTPOJIN3, CKOPOCTh

XUMUYECKON PeaKluu, XUMHUIECKOE PABHOBECHE)

1.2

1.3

TEOPUH M 3aKOHBI (TEOpUS XUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemiecTB A.M. ByTiiepoBa, Teopust 2IEKTPOTUTUIECKON THCCOIMAIINH,
[Tepuoanueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUYECKHUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX

MPEACTaBICHUS 0 MEXaHu3Max XUMHYECKHUX peaKuuid,

TCPMOANHAMHUYCCKUX u KHHECTHYCCKHNX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUU, TUCIICPCHBIX CUCTEMAX




1.4

1.5

(akToJIOrHUECKUEe CBEIEHHS O CBOMCTBaX, COCTaBe, MOJIYYCHHUU U
0e30macHOM  HCIOJb30BAHUM  B@KHEHIIMX  HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH AEATeNbHOCTU

YECJIOBCKA

o0IMe Hay4YHbIe IPUHIUITBE XUMUYECKOTO ITPOM3BOJICTBA (HA pUMepe
IPOMU3BOJCTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJA, MEepPepadOTKH
HeTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XapaKTCPHBIC TIPU3HAKKW W B3aMMOCBA3bL H3YUYCHHBIX HOH;ITI/If/’I,
MNPUMCHATH COOTBCTCTBYIOIIMWC IOHATHUA IPU OIMCAHUU CTPOCHHUA U

CBOMCTB HEOPTraHNYCCKUX U OPraHNYCCKUX BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

3.1

B3aHMMOCBS3b XHUMHUYCCKUX 3HAHUM C MOHATHUSIMH U npeacTaBJICHUAMU
APYyrux npeamMeToB Il 0osee 0CO3HAHHOI'O ITOHMMAHMS B OOBSICHEHUS

CYIIHOCTHU MAaTCPUAIBHOI'O €AUHCTBA MHpPa
C(bOpMI/IpOBaHHOCTB YMEHHSA UCIIOJIB30BATh!:

HAanMMCHOBaHUA XHMHUYCCKHUX COC,I[I/IHGHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpCTH‘IGCKOfI n HpHKHaHHOﬁ XMMHU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIMIMUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CeCKHuX H

HCOPIraHUYCCKUX COCIMHECHU M

3.2

4.1

4.2

XUMHUYECKYI0 CUMBOJIHMKY JJISi COCTaBJICHUS (POPMYT HEOPraHHUECKHUX
BEIIECTB,  MOJEKYISAPHBIX M  CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKpaIIEHHBIX U CKEJETHBIX) (hOPMYJT OPTaHUYECKUX BEIIECTB
ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

HCOPTaHNYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBaHUA H
KPUTCPUHN IJIA KJ'IaCCI/I(l)I/IKaIII/H/I HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB
OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHHs H

KPUTEpUH IS KJIacCU(DUKAIIMY U3Yy4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3InYHbIM TpPU3HAKaM (YMCITYy M COCTaBY pEarupyroliux BEIIECTB,
TerioBoMy d(hQEeKTy peakiuu, W3MEHEHHUIO CTENEHEH OKHCICHUS

OJICMCHTOB, 06paTI/IMOCTI/I pCaknum, y49aCTruro KaTannsaTopa)

ChopMupOBaHHOCTh YMEHHSI XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHHH) U MOHOB
XUMHYECKHX 3JIEMEHTOB | — 4 mepuonos Ilepronnueckoil cuCTEMBI
.. MenpaeneeBa u ux BaJICHTHbIE BO3MOKHOCTH, UCITOIb3Ys HOHSATHS

S-, p-, 0-35IeKTpOHHBIE OPOUTANIN, SHEPTETHYECKHE YPOBHH




ChopMupoBaHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpynmnam

CdopMUpPOBaHHOCTh yMEHHUS COCTaBJIATh YPAaBHCHHSI XHUMHYECKHUX

peaxkiuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit MIOCPEIICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 0ajaHca ITUX peaKuit

YpaBHEHUS pEaKIMUH pa3IUYHbIX THUIIOB; TOJHbIE M COKpAIIEHHBIE
yYpaBHEHUS pEaKIMil HOHHOrO OOMEHa, YYWThIBas YCJIOBUA, MpU
KOTOPBIX 3TH PEAKIMHU YT 10 KOHLIA

peakiuil TUApOoNu3a, peakuuil KOMIUIEKCOOOpazoBaHusi (Ha MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

8.2

Ha KOHKPCTHBIX MIPpHUMEpax XapaKTEp 3aBUCUMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHn4CCKux COCI[I/IHCHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJCHTHOM CBSA3H (G' n TE-CBH3I/I), B3aMMHOI'O BJIMAHHA aTOMOB H
rpymi aToMOB B MOJICKYJIAX, a4 TaKXKC OT 0COOEHHOCTEN peain3alinin

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHWA peaKIII/Ifl

XapaKTCPHBIC XUMHNYCCKHC CBOMCTBaA BCIICCTB COOTBECTCTBYHOIIMMUA

DKCIIEPUMEHTAMMU U 3aIUCSAIMU YPABHEHNN XUMUYECKUX PEAKLUN

ChopMupoBaHHOCTh YMEHHUSI XapaKTEPH30BATh COCTAB M BaXHEUIIHE
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpymmnam COeAMHEHUH (IpPOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, IPOCThIE 3PUPHI, CIUPTHI, PEHOIIBI, AJIbJETUABI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XHUMHYECKUX PEAKIIUN C HCIOIb30BAHHEM

(bI/ISI/I‘ICCKI/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIIH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpeneIEHHON
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIM TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM JIOTH, BBIXO/1A MPOAYKTA pEeaKIIUU

10.3

TerI0BOTO 3 deKTa peakiui

10.4

00BEMHBIX OTHOIIIEHUN Ta30B




10.5

110 HAXOXKJCHUIO XMMUYECKON (pOpPMYIIbI BEleCTBa

11

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUI
IPUPOJBI, HCHOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx U YMEHHUE
OPUMEHATh ATU 3HAHUSA MPU HKCIEPUMEHTAIBHOM HCCIIEIOBAaHUU
BEIIECTB U AJIs1 OOBSICHEHUS XUMUYECKUX SIBIECHUH, UMEIOLIUX MECTO B
IPUPOJIE, TPAKTUUYECKOMN NEATEIbHOCTH YEIOBEKa U B IOBCEIHEBHOMN

KU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (MCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBax BEIIECTB MJISi IKCIEPUMEHTAIbHON MpPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakuuii ¥ MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbIC XUMHUYECKHE 3HAHUA JUIsI OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYUHYIO MPHUPONY; Ui NPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

CdopMupoBaHHOCTH YMEHHS IIAHUPOBATH U MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (IIOJIyY€HHUE U W3YYE€HHUE CBONCTB HEOPTaHMYECKUX U
OpraHMYECKUX BEILECTB, KAaueCTBEHHBIE pEAKLIMH YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPIraHUYECKUX BEIIECTB,
pelieHrne  SKCIEePUMEHTANbHBIX  33Jad 10  paclo3HaBaHUIO
HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB) C COOIIOJACHHUEM MpPaBUI
Oe3omacHOTO  OOpamieHust C  BemeCTBAaMH H  JTAOOPaTOPHBIM
o0opysnoBaHueM; (GOpMyIHpPOBaTh LIEJU UCCIEAOBAHUS; MIPEACTABIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBAaTh U

OLICHUBATHL UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIeIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGpOpMAallMM B PAa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuyHas JIuTepaTypa, CpeliCTBa MaccoBOW MH(pOpMalUU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBaTh XHMHYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CdopMUpOBaHHOCT, yMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHMBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKOM O0e30MmacHOCTH
MOCJICACTBUI OBITOBOM W MPOHW3BOJICTBEHHOM IESATEIILHOCTH YEIIOBEKA,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HaBaThb  OMACHOCTh  BO3JEWUCTBHUA HA  JKUBBbIE  OPraHU3MBbI
ONpPEENEHHBIX BEIIECTB, MOHUMAs CMBICI TOKa3aTells MpeAeIbHOU

}IOHYCTI/IMOI)’I KOHOCHTpAIU, W TOACHATH Ha IMpUMEpax CITOCOOBI




YMCHBIICHUA W HNPCAOTBpAlICHUSA HX BPCAHOIO BOSI[GfICTBHH Ha

OpraHusMm 4CJI0BCKa



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
O XUMHUHnN

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

TeopeTnyeckrue OCHOBbI XUMUHU

11

1.2

1.3

14

1.5

1.6
1.7

1.8

Crpoenue BeniectBa. CoBpeMeHHasi MOJENIb CTpOeHUsl aToMa. Pacripenenenue
AJIEKTPOHOB M0 DJHEPreTHYecKHM YpoBHiIM. Kiaccudukanus XuMHYECKHX
31eMeHTOB. OCOOCHHOCTH CTPOEHUS IHEPreTUYECKUX YpOBHEH atomoB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAS

KOH(UTYypamnus aroMa. BaeHTHBIE 2JIEKTPOHBI

Ilepuonuueckas cucrema xumudeckux diaemeHToB JI.M. Menneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona [I.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB 3JIEMEHTOB M HMX COEAUHEHHM 10
nepuoiaM M TrpylnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB MPOCTBIX

BCIICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIIOB
BaneHTHOCT®. :‘)HeKTpOOTpI/ILIaTeHBHOCTB. CreneHb OKHCIICHUSA

Buer xumMuueckoii cBs3u (KOBaJleHTHAs!, MOHHAS, METaJNIMYeCKasi, BOAOPOHAs)
U MexaHu3Mbl €€ oOpa3oBaHud. MeXMONEKYyIsIpHbIE B3aUMOJAECUCTBHUSL.
BemectBa  MOJEKYISpPHOTO M HEMOJIEKYJISPHOTO  CTpOoeHusA.  Tumsl
KPUCTAJUIMYECKUX PEETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA

KPUCTAIIIMYECKON PelETKU

Xumuyeckass — peakuus.  Kmaccudukanus — XUMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB
CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB
TenoBbie 3¢ HekTbl XUMHUYECKUX peakuuil. TepMoXxuMuieckre ypaBHEHUs

OOpatumble peakuuu. XuUMHuYeckoe paBHoBecue. (DakTOpbl, BIUAIOLIUME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.9

OnekTponuTHueckas auccormanusa. CunbHbIe U cinabbie diekTponutsl. Cpena
BOOHBIX PpPaCcTBOPOB BEIICCTB: KHUCIAA, HeﬁTpaHbHaH, mIeJI04YHasd. Cremneun

Juccoranuu. Peakiyy HOHHOTO oOMeHa

1.10

1.11

['unponus coneit. MonHOe pousBeneHne Boabl. Bogopoanblii mokaszarens (pH)
pacTBopa

CrocoObl  BBIpaXEHHS  KOHIIEHTPAllUM  pPacTBOPOB:  MaccoBas  JIOJIA
pPacCTBOPEHHOIO BELIECTBA, MOJIApHAs KOHLEHTpauusa. HacelieHHsle u

HCHACBIIICHHBLIC paCTBOPEI, paCTBOPHUMOCTD. KpI/ICTaJIHOFI/IJIpaTBI




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pasHbIM 3HaYeHueM PH. MeTosl aeKTpoHHOTOo OanaHnca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PaACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U HX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TallOTeHOB, CEpbI, a30Ta,
docdopa, yriepoma W KpEeMHHUS) U UX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAUHEHUI)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Pa3IMYHbIM KJ1acCaM

2.5

##HPar#H# 1 nenTnukanns HeopraHmueckux coeAuHeHnii. KauecrseHuole

p€aKinuu Ha HCOPraHN4ICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKUX
coenuHeHuit A.M. bytnepoBa. YriiepoHblii CKeleT OpraHu4ecKo MOJIEKYJIbI.
KpaTHOCTh XMMUYECKOW CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-TUOpUAM3aIMU
opOuTasneit aToMOB yriiepojaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

cTpoeHust MoJiekyn. ['omoinoru. ['omonornueckumii paa. Mizomepust u n3oMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOUW rpymnme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBinenue o knaccuukanuy OpraHuyueckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COEIMHEHUN (CHUCTeMaTHuecKas) W TpPHUBHAJIbHbIE HA3BAHUS

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MBI peakuunu. Ilonsatue o

HyKkJieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XUMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHKE,
TEPMUYECKOE pPa3JOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3sMEpoOM IHUKIJIA. Peakmun MPUCOCANHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAaKIIMK MPUCOEINHEHHS (TaIOT€eHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
noauMmepu3anyu. IIpoMblnuieHHble W 1a00OpaTOpHble CHOCOOBI MOMYYEHUs

AJIKCHOB




3.7

AnkagueHsl. XMMHYECKHE CBOMCTBA alKaJUEHOB: PEAKLHUU IMPUCOEAUHEHUS
(ruapupoBaHMe, TaJOTEHUPOBAHUE), TOPEHUs U noauMmepusauuu. [lonydenne

AJIKaIUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTYy4YeHUS
MOJIMMEPOB U JIPYIMX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
alETUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOYUIHLHOTO
3aMelIeHMs], MpHUCOeAUHEHUs (TUIpUpOBaHME, TajJoreHHupoBaHue). Peakius
ropenusi. OcoO0EHHOCTH XUMUYECKUX CBOMCTB Toiyousa. [lomyuenue Genszona.
Oco0eHHOCTH XMMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi crtuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHHUPTHL. XUMHYECKHE CBOMCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHHUS  HATWYUs
THUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMH  Kak  Ccrmoco0  MOITy4eHUs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparauusa. Peaxkuus
ropenus. [lomyueHue sTaHoNa: peakiusi OpOXKEHUS TIIFOKO3bI, THAPATALIMS
STWJIEHA. OTWUJIEHIJIMKOJIb M IJIMLEPUH KaK IPEeICTaBUTENHU MPEAEIIbHbBIX

MHOI'0OQaTOMHBIX CIIMPTOB

3.11

3.12

®enon. XuMmuueckue cBOMCTBa (eHosa (peakiuu C HAaTpUEM, THIPOKCHUIOM

HaTpus, Opomom). [lonyyenne dpenona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUAOB: TMAPUPOBAHUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHoro
3epkanay, B3aumoaencteue ¢ ruapokcuaom Meau (I1). Tlonyyenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanysa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH pCaKknun OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XUMHYECKHE CBOMCTBA MPENEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MYpaBbUHOM
KUCJIOTHL. [lonydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, QJIKEHOB, NMEPBUYHBIX CIHMPTOB, aJbJICTUI0B. Briciue

MMPEACIIbHBIC U HECITPEACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
nUIeBo u nmapdroMepHoil mpoMbInuUIeHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIUX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA >KHUPOB:

TUAPUPOBaHUE, OKHCcIeHHe. ['Maponus, wiM OMbBUICHHE, )KMPOB Kak CIOC00




MPOMBINIJICHHOTO TIONYYSHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIX BBICIIHX Kap60HOBI>IX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAKUMH C YYaCTHEM CIMPTOBBIX U
IBJICTUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumMenenue rimtoko3bl, e
3Ha4YEHUE B KU3HEeATeIbHOCTH opranusma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBnuBaronie M HEBOCCTAaHABJIMBAIOLIME AMcaxapuabl. ['mapoisns
aucaxapunoB. [lonmucaxapuasl: kpaxmall, NUKOreH. CTpOeHUE MaKpOMOJIEKYJ
KpaxMmayla, TJIMKOI€Ha M LeJUIono3bl. Pu3pyeckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bl: THAPOIN3, ITOJIy4YeHUE
3¢upoB 1memmono3sl. IloHATHe 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OpTaHUYECKUE OCHOBAHUS: PEAKIIUHU C BOJOU, KUCIOTaMHU,
peaknus TOpeHWS. AHWIMH KakK MpEICTAaBUTEIh apOMaTHYECKHX aMHUHOB.
XHWMHYECKHUE CBOWCTBA aHWJIMHA: B3aMMOJICHCTBHE C KHCJIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydeHne aMMHOB aJIKWIMPOBAHUEM aMMHakKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHl KaKk amM(OTEpHBIE OpPraHUYECKHE
coequHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyromue Oenku. XUMHUYeCKHue
CBOIiCTBa OEIKOB: THAPOIIN3, IeHATYypallysl, KaYeCTBEHHbIE (IIBETHBIC) PEAKIIHH

Ha OelKu

CrpoeHre M CTpPyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOWCTB HOJMMEPOB OT
cTpoeHUs! MoyieKya. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJIMMepHU3aui U noiukonaeHcauuu. Knaccuduxanms

BOJIOKOH

3.19

##HPar#H# 1 nenTndukanus opraHMuecKux coeIMHeHNi. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXKIY KJIACCAMH OPTaHUYECKUX COEIUHEHUN

XUMUS U KU3Hb

XuMus B ToOBceAHEBHOW >ku3HU. [IpaBuna GezomacHoi pabOTBl C €AKUMH,
TOPIOYMMH ¥ TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ncnoib3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘J'ICBOI[OpOI[OB)

4.3

XUMHUS U AKOJIOTHA. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAlOLIEeW Cpellbl U €ro

nociencteust. Oxpana ruzgpocdepsl, ToYBbl, aTMOChepsl, GIOpbl U (HayHbI OT




XUMHYECKOro 3arps3HeHus. Ilpobrema OTX0MOB M TOOOYHBIX TPOIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUUN

OO01mure mpeAcTaBIeHUsI O MPOMBIIIICHHBIX CIIOCO0aX MONYUYEHUS XUMUYIECKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Metamnyprus. CTekIo ¥ CWIMKAaTHas  MPOMBIIUIEHHOCTb.
[Ipombiniennass  opranuueckas xumus. CpIpb€ I OPraHUYECKOM
MIPOMBIIIIIICHHOCTH

5 HH#HPar### Tunbl pacaETHBIX 38124
#iHPar##Pacu€Tsl Macchl BelecTBa UM 00bEMA ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCe WIH 00BEMY OJTHOTO U3 YUACTBYIOIIHUX B
peaKIuy BEIIEeCTB

5.2 ###Par###Pacuérel TeruioBoro adexra peakuum

5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHI ra30B MPU XMMHUYECKUX PEAKITUIX

5.4 ###Par##PacuéTsl macchl (00bEMa, KOTHUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIuu, €CIM OJJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 ##H#Par##PacuéTsl MaccoBOM MM 0OBEMHOM TOJTM BBIX0/1a TPOAYKTA PEAKIIUU
' OT TEOPETUIECCKH BO3MOYKHOTO
###Par##PacuéTsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA

5.6 peaKInu, €CIId OJTHO U3 BEIIECTB JIaHO B BUJIC PACTBOPA C OMPEICIIEHHOM
MacCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA

5.7 #HH##Par###PacuéThl C HCTIOIb30BAaHUEM TTOHATHI «MacCOBast IOJIS», «MOJIIPHAS

' KOHIISHTPAIUS», «PACTBOPUMOCTH)
###Par###Haxoxnenre MoJeKyIsIpHON (DOPMYJITBI OPraHMYECKOTO BEIIECTBA

5.8 IO €ro MJIOTHOCTU U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €r0 COCTAB,

HJIN 110 TPOAYKTAM CropaHHus




YYEBHO-METOJAUYECKOE OBECITEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



